Rat nephrin modulates cell morphology via the adaptor protein Nck.
Nephrin is a transmembrane molecule essential for morphology and function of kidney podocytes. We and others reported previously that the cytoplasmic domain of human and mouse nephrin interacts with the adaptor protein, Nck, in a tyrosine phosphorylation-dependent manner. In the current study, we characterized the interaction of rat nephrin with Nck and further addressed its impact on cell morphology. Rat nephrin expressed in Cos-1 cells co-immunoprecipitated with Nck in a manner dependent on the phosphorylation of Y1204 and Y1228. Nephrin from normal rat glomeruli was also tyrosine phosphorylated and associated with Nck. Overexpression of rat nephrin in HEK293T cells induced morphological changes resembling process formation, which became more distinct when the extracellular domain of nephrin was cross-linked by antibodies. The morphological changes were attenuated by expression of dominant negative constructs of Nck. In the rat model of podocyte injury and proteinuria, nephrin tyrosine phosphorylation and nephrin-Nck interaction were both reduced significantly. Taken together, we propose that Nck couples nephrin to the actin cytoskeleton in glomerular podocytes and contributes to the maintenance of normal morphology and function of podocytes.